10/20/2006 14:39 8316554288 



BEYER WEAVER THOMAS 



PAGE 07 



RECEIVED 

REMARKS/a RGtnvfVTV r rq CENTRAL FAX CENTER 

s « r 8 ' and 23-38 ~ prcvi ° usiy pending ^ *■ ^i c L,!L 2 f 2 , 

40 are added. Accordingly, CIairas 1, 2 , 4-12, 14-18, 23, 24, 26-28 and 39-40 are current* 
pending in the application. «rrenwy 



Claim Rgjcejiong under 3$ U.S.C. 11?- 

Claim, 1 a,,,, 2 «, w ^ „ jec(ed ^ 3J (J g c j ^ ^ & ^ 
^ ~.e fc betag „ on . enaMngi ^ „ d ^ ^ _ P 
written description requirement, 

c..ta 26 i, aaojflaa moo) ^ ^ <K5cusj . oo of ^ 

^rn?^'^ 0 ' 5 rcSP4C * Ily re,UeS ' *" «■ ° f «*— I- withdraw^ 

cancelled Claim 25. 

^ tore j^ d CWm J l & 26-2»,d K i„u^ aI e, y f 0 u^ gtecuMion ^ 
««-d wth the &amto wlicants ^ ))>ese da . ms ^ ^ 

•ROM by the specified. Accorfiug,,, a Ppli ca„ B ^pactfuHy ttaverse tee rejMioiM as 
discussed below. 

The applicants have amended Claim 1 to more clearly specify selective ionization "fev 

selectively nho.o-.on.sing the vapored m,t a ,Hc elemenj ~- - H hout ^ 

r^ Crgag " Such «^tion is spelled out in great detail in the specification. Examples of 
language supporting this language include, but are not limited to, selective photo-ionization of 
metal and/or metal salts deseribed at paragraphs f 0020] & [0026]-[0029] and at other points in 
the Specification. This concept is greatly detailed in the Specification. 

It is believed that the amended Claims are in compliance with the written description 
requirement as being well supported in the Specification and in compliance with the enablement 
requirement as also being well explained in the Specification. These points were discussed with 
4e Examiner and clarified on Oetober 19, 2006 telephonic diseussion with the Examiner 
Examiner Chen is kindly thanked for his acknowledgement of these points and also thanked for 
his guidance directed toward altering the claim language. Therefore, applicants respectfully 
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sub-t that the foregone remarks are sufficient to traverse the pending rejections and overcome 
the expressed grounds under 35 U.S.C. § 1 12, i« * 2 - paragraph. Therefore, applicants 
respectfully request that this ground of rejection be withdraw as to Claims 1 and 26-28. 

Additionally, Claim 2 i s been rejected under 35 U.S.C. 112, l« & 2"< paragraphs as 
being unpatentable for being non-enabling, indefinite, and otherwise failing to comply with the 
written description requirement. 

applicants beheve that this claims as now amended is supported by the specification 
Accordmgly, applicants respectfully traverse these rejections as discussed below. 

The applicants discussed the idea of "atomic layer thicknesses" with the Examine, The 
apphcauts point out that atomic layer thicknesses are very thin and very difficult to achieve 
On* certain material treatments, temperatures, gradients and material densities can be used to 
attam these layers of thickness. Atomic layer thicknesses bein g inordinately thin "very thin 
layer as ^ as one or 3 few atoms „ (Spec ^ ^ ^ ^ ^ ^ ^ 

thick layers taught in die cited art Generally, the invention teaches a way of forming layers a 
single atom thing to about a dozen atoms thick. Such is what is meant by atomic layer 
thicknesses. Of course thicker layers could be formed by repeated iterations of the process if 
desired. But, in such cases older technologies can also be used. 

Additionally, m order to explain certain patentable distinctions Claim 2 is amended to 
further mclude the limitation of "vaporizing a metallic element or metallic element salt using 
me previous heated inert carrier gas, - and wherein the carrier^ is heated to a M „ T , 
at which the met allic Hr ment or salt of attains a vsmnr V r~ m ~ of the at lpfl<t n m 
thereby g enerate fixe vapor ^ metallic elem ent or „ r . This is supported in the Specification 
at many places including, but not limited to, fl [0033], [0040], [0041 ], [0051], and so on This 
is nnportant because it enables extremely low metal or salt densities in the ambient inert gas flow 
and very high temperatures for the gas/metal ambient or flow when it contacts a relatively cooler 
substrate enabling condensation of the metal onto the substrate in a very thin atomic layer 
thickness. 

Thus, the applicants argue that the language of the amended Claim 2 is enabled, aud not 
vague as to the claimed subject matter. All the expressed limitations are spelled out in great 
deta.1 m the specification. And, accordingly, it is believed that the amended Claims comply with 
A«yDoc k etNo, 02-5804/LSUP212 Fage7ofl3 AppHcation No, 10 /697,506 
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bofc.be, and2 paragraphias mdei J5 u g c ]J2 . As 

oo« ^ ^ Examta£r md dm . fled M ^ -~ 
tte Examiner. Examill er Chen is kindly ^ fo , his actalowIedgenent rf ^ ~" 

reaped ^ tot „ ^ ^ _ suffiojait ^ 
and overcome *. w ^ „ ^ & ^ ^ - 

IWor*. apphcanrs respectfully reooea, tha, «s sroond of reject be claim 

Claim RpjorH^r.. .. ^,.33 T7 _g ^ in -,. 

The Examiner has rejected Claims 2-12, 14- 18 , * 29-38 under 35 U.S.C. 1 03 variously 
as unpatentable over Oren et al. OJ S Pat 4 742 (no h„ • a ~_ s variously 
p., < ^ ^ 00. . 4,742,022 hereinafter Oren) and er a/. (US 

Pat. 6,416,822 hereinafter^/). Applicants traverse these rejections as discussed below. ' 

Rejection Or™ 

The Examiner has rejected Claims 2-12, 14-18, & 29-38 under 35 U.S.C. 1 03 as being 
unpatentable over Oren. The applicants respectfully disagree with this contention for reasons 
explained below. 

Claims 3 & 29-38 are cancell ed thereby making moot any further discussion of these 
claims. Accordingly, applicants respectfully request that this ground of rejection be withdrawn 
as to cancelled Claims 29-38. 

Claim 2 is amended . Claims S and 6 are amended to make consonant with Claim 2. 

As to remaining Claims 2, 4-12 & 14-18, the following discussion applies. First, the 
present invention embodies a method for heating and vaporizing a class of metal and meial salts 
for use in semiconductor deposition processing. This is particularly relevant to angstrom-scale 
processes adaptable to the formation of atomic layer thickness films (Specification at, for 
example, paragraph [0023],[0041], t 0042] > [0052] and so on). This goes far beyond the sensitivity 
available to a primitive and obsolete technology such as Oren. 



Atty Docket No.: 02-5804/LSTIJP2J2 Paoe 8 n f n 

AmdtC Page 8 of 1 3 Application No.: 10/697,506 



PAGE 9/14*RCVD AT 10/20/20084:53:56 PM [Eastern Daylight Time] ■ SVR:USPT0-EFXRF-2M ' DNIS:2738300 ' CSID:8316554288 ■ DURATION (mnvss):05-10 



10/20/2906 14:39 8316554288 



BEYER WEAVER THOMAS 



PAGE 



chamber-Cemphasis added). ' ' ' "" ^ iayer thi ^ne S ses within the 

And also, Claim 2 is amended to include w 
"~a-«.al^^ 

^ *. ^:t mo ° s ,oee,her *— a «— - ~ 

atoms £ ° ,MOmi0 ta ^ — «*■ - — • .0 = few 

mZ 7, T *~ i! a 8,058 sca " *~ •*» - *»— 

ZZ ™ r Mati " 8 mahod *" a,omic -* * — »— * 

ZTph^T^TT 10 *" ^ taVe0,i0n ' * A ~ Examiner to 

paragraph [0023, (page 7) where „ „ ^ ^ 

vaponzanon techniques can be used ,o form tayers of one or . fcw atoms ^ 

preheated and „ m M cd to vaporize the meW/metal sal,. Simpiy a different approach. 

The applicants respectfully subtni, tba, the oitad art doas not establish all dements of 
Clam. 2 and accordingly fails to establish *pr,ma fa ci e case of obviousness. 

Theae deficiencies of the cited art become even more pronounced when appiied to the 
dependant Claims. In jus, on. for exampte, the Examiner is directed to Claim 1 5. The Ced art 
does no, include any caching „f , deposiljon cteMm ^ , ^ ^ ^ 

mulanv. Tha, log* .sexpressiy flawed. Using ,his logic ^1 group wo mat aria, S would be 
tadtoaenve because Radium (another group U materia,) ia radioacdve. This is s,mply 
unsupported by the cited a«. S», e.g„ Mm- 2144 .08. MPEP 2144.09 ^g^ 
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materials. One classification that is useful for some of these materials is high vapor pressure at 
low temperature (See, Specification) that is not necessarily a property of other claimed materials. 
In order for the office to sustain an obviousness rejection based on a "analogous" material the 
Office is required to make findings as to: 

"(A) the structure of the disclosed prior art genus and that of any expressly 
described species or subgenus within the genus; 

(B) any physical or chemical properties and utilities disclosed for the genus, as 
well as any suggested limitations on the usefulness of the genus, and any 
problems alleged to be addressed by the genus; 

(C) the predictability of the technology; and 

(D) the number of species encompassed by the genus taking into consideration all 
of the variables possible." 

i a i « No , such findin 85 were shown. This same discussion applies to may other claims like 8 
14, 1 5, and so on. Simply no prima facie case of obviousness has been made. 

Accordingly, one of ordinary skill in the art would not look to obsolete technology to find 
an atomic layer deposition technology. There is no teaching or suggestion that such a technology 
can even be applied to semiconductor processing with ANY expectation of success at all. 
Accordingly, one of ordinary skill in the art would not achieve the claimed invention using the 
cited art. This is in fact made quite clear in the action where no direct application of the cited art 
to ANY dependent claims is made. In other words no case is made in the Action that the claimed 
invention is obvious in view of cited art. 

Claims 4-12 and 14-18 all depend from Claim 2, and therefore, for at least the reasons 
advanced in support of Claim 2, are also believed to be allowable. Additionally, each of these 
dependent claims is believed to be allowable for reasons further absent the cited art. However, 
as stated previously, due to the present allowability of these claims no further discussion of these 
claims is necessary at this time. The applicants therefore respectfully request that this ground 
rejection be withdrawn as to Claims 2-12 and 14-18. 

Re jection Koqai 

Claims 2-12, 14-18, & 29-38 stand rejected under 35 U.S.C. 103 as being unpatentable 
over Kogai. The applicants respectfully disagree with this contention for reasons explained 
below. 
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Claims 3 & 29-38 are cancelled thereby making moot any further discussion of these 
claims. Accordingly, applicants respectfully request that this ground of rejection be withdrawn 
as to cancelled Claims 29-38. 

Claim 2 is amended . Claims 5 and 6 are amended to make consonant with Claim 2. 

As to remaining Claims 2, 4-12 & 14-18, the following discussion applies. First, the 
present invention embodies a method for heating and vaporizing a class of metal and metal salts 
for use in semiconductor deposition processing. This is particularly relevant to &ngstrom-scale 
processes adaptable to the formation of atomic layer thickness films (Specification at, for 
example, paragraph [0023] } [0041] S [G042],[0052] and so on). This goes far beyond the sensitivity 
available to a primitive and obsoflete technology such as Kogai. 

This distinction should now be sufficiently amplified by the Claim 2 language reciting 
"depositing the vaporized metallic element ... in atomic layer thicknesses within the 
chamber ? '(emphasis added). 

And also, Claim 2 is amended to include * *pre-heatina ... an inert carrier gas" and 
"vaporizing a metallic element or metallic element salt ... using the previously heated inert 
carrier ga$, . . . and wherein the carrier gas is heated to a temperature at which the metallic 
element or salt of attains a vanor. pressure -of the at least 0.01 mTorr. thereby generating the 
vaporized metallic element or salt ". 

These limitations taken together present a wholly different invention from that suggested 
by the prior art. 

The atomic-scale processes adaptable to the formation of atomic layer thickness films 
recited in the present Claim 2 go far beyond the sensitivity available to a technology such as 
Kogai which distributes particulate zinc rather than atomic layers of material. This distinction is 
embodied in the claim language reciting "depositing the vaporized metallic element ... in atomic 
layer thicknesses". Such a process is not contemplated or possible with the cited art which is 
directed to vaporizers directed to the fabrication of large scale deposits (particulates (Kogoi 4:50- 
55, 8:44-49, 8:65-67); tetrapod shaped particulates (Kogoi 7:24-30, 7:55-60, 8:20-27) and crystal 
growths rather than the Angstrom level fabrication of monatomic layers or layers a few atoms 
thick. 
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Additionally, the recited limitations of ^ ore-heating ... an inert carrier gas" and 
'Vaporizing a metallic clement or metallic element salt . . . using the previously heated inert 
carrier gas, . , . and wherein the carrier gasis heated to a temperature at which the metallic 
element or salt of attains a vauor pressure of the at least 0.01 mTorr. thereby generating the 
vaporized metallic el ement or salt " are absent from Kogai. Accordingly, the applicants believe, 
for at least these reasons, that the cited Kogai reference is insufficient to establish a prima facie 
case of obviousness as to Claim 2 . 

Claims 4-12 and 14-18 all depend from Claim 2, and therefore, for at least the reasons 
advanced in support of Claim 2, are. also believed to be allowable. Additionally, each of these 
dependent claims is believed to be allowable for reasons further absent the cited art. However, 
a$ stated previously, due to the present allowability of these claims no further discussion of these 
claims is necessary at this time. The applicants therefore respectfully request that this ground 
rejection be withdrawn as to Claims 2- 12. and 14-18. 

New Claims: 

Claims 39-40 are new drafted with; the intention of clarifying the language "atomic layer 
thicknesses". Here they recite "layers of one to a few atoms thick" or a layer of "one atom thick" 
respectively, >' 

Conclusion: 

la view of the foregoing ^endments and remarks, it is respectfully submitted that the 
claimed invention as presently presented -is - patentable over the art of record and that this case is 
now in condition for allowance. . 

Accordingly, the applicant requests withdrawal of all pending rejections and requests 
reconsideration of the pending application and prompt passage to issuance. The applicant further 
clarifies that any lack of response to any of the issues raised by the Examiner is not an admission 
by the applicant as to the accuracy of the Examiner's assertions with respect to such issues. 
Accordingly, applicant specifically reserves the right to respond to such issues at a later time 
during the prosecution of the present application, should such a need arise. 



Atty Docket No.: 02-5804/LSJ 1P232. .; Page 12 of 13 Application No.; 10/697,506 

Arodt C 

PAGE 13/14 1 RCVD AT 1012012006 4:53:56 PM [Eastern Daylight Time] * SVRiUSPf O-EFXRF-2/18 * DNK:2738300 * CSID:8316554288 * DURATION (mm-ss):05»10 



10/28/2086 14:39 8316554288 .. BEYER WEAVER THOMAS PAGE 14 




Additionally, if any addition^ fees; are due in connection with the filing of this 
Amendment, the Commissioner -is;Authoiiied to deduct such fees from the undersigned's Deposit 
Account No. 12-2252 (Order Nri^ilP^). 

As always, the Examined urged to telephone the applicant's representative to discuss 
any matters pertaining to this caseL Should the Examiner wish to contact the undersigned for any 
reason, the telephone number set but. below can be used. 

Respectfully submitted, 



BEYER WEAVER & THOMAS, LLP 




P.O. Box 70250 
Oakland, C A 94612-0250 
Telephone; (650)961-8300 
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